Introduction {#S0001}
============

Family medicine is a medical specialty that deals with the individual and family, both sexes, all ages, and all body systems in a comprehensive and continuity model of care.[@CIT0001] This specialty integrates clinical, behavioral, biological, and social sciences.[@CIT0001] There is a global need for family physicians and teaching family medicine concepts at the undergraduate level in medical schools.[@CIT0002],[@CIT0003] In Saudi Arabia, with the emergence of the 2030 vision, efforts are made to encourage medical students towards the specialty of family medicine.[@CIT0004] A study conducted in 2015, indicated that family medicine course is given as a 4 to 8 weeks rotation in 13 out of 15 medical colleges around Saudi Arabia.[@CIT0005] Medical curriculum at Imam Abdulrahman Bin Faisal University, in Saudi Arabia, has been subjected to continuous and rigorous evaluation since its inception in 1975. The college of medicine launched a new revised study plan in 2014. The curriculum has been developed in alignment with the vision and mission and goals of the University and the College of Medicine and responded to the Saudi National requirements and international standards. The revised MBBS curriculum is a six-year undergraduate degree consists of one preparatory year required for all health specialties students, followed by five academic years in addition to one mandatory Internship training year. The curriculum is adopting a problem-based approach, an early introduction to the patient and the community, and the basic and clinical biomedical sciences with the social and behavioral aspects of medicine. It is designed as a thematic integrated program incorporating four themes across the five years of the study plan. These four themes are: Personal and Professional Development; Population, Society, Health and Illness; The Scientific Basis of Clinical Practice; and Clinical Skills. During the early years of the program, the basic medical, community based, and behavioral sciences are introduced within inter-disciplinary units. The fifth year is largely taken up with core clinical rotations in women's and children's health, family medicine and mental health.[@CIT0006],[@CIT0007] The family medicine course involves fifty topics in family medicine. It covers basic concepts in family medicine, including principles of family medicine, communication skills, anticipatory care, and common health problems in family medicine. Different methods of assessment are used in undergraduate levels such as the Objective Structured Clinical Examination (OSCE), the extended matching questions (EMQ) test, and the multiple-choice questions (MCQ) exam.[@CIT0008] OSCE was first introduced in 1975.[@CIT0009] It is increasingly used for the evaluation of students because of its reliability and validity.[@CIT0010] It is the best method to assess many skills, such as: taking the history, performing the physical examination, interpretation of investigations, communication skills, and management.[@CIT0011] A study conducted in 2010 at the college of medicine in King Saud University, Riyadh, Saudi Arabia, revealed that 52% of undergraduate medical students perceived that OSCE is a fair method of assessment, and 65% believed that it is a standardized tool for evaluation.[@CIT0012] EMQ test is a form of written exam. Researchers found that it a reliable test in assessing students' core knowledge and clinical reasoning with less chance of students guessing the correct answers in compared with MCQ.[@CIT0013] On the other hand, MCQ examination has strong discriminative capacity than EMQ in identifying students with poor levels.[@CIT0013] Previous studies revealed that female students perform in the exams better than male students at the undergraduate level.[@CIT0014] Others found that there are no significant differences in exam scores between males and females.[@CIT0015]

The objective of this study was to assess and compare the outcome of different methods of family medicine clerkship assessment among the fifth-year medical students and to assess the influence of gender and timing of the course on students' performance at Imam Abdulrahman Bin Faisal University, Saudi Arabia.

Methodology {#S0002}
===========

This research was a cross-sectional study conducted by the Department of Family and community medicine at the Imam Abdulrahman Bin Faisal University between 2018--2019 after obtaining approval from the college authorities. All fifth-year students from two batches (2018 and 2019) were included (N=455). All participants gave their informed consent. Confidentiality of the data was assured, and it will be used only for research purposes. For each batch, there are two semesters. For each semester, we have two groups, males' group and females' group, each group spends eight weeks rotation. During the rotation, students have lectures in the morning and clinics in the afternoon. According to the college regulations, the Grade Point Average (GPA) is as the following: grade A if the total mark ≥90, grade B if the mark ≥80 to 89, grade C if the mark ≥ 70 to 79, grade D if the mark ≥ 60 to 69, and grade F if the mark \<60. Students' records were the source of data collected.

Assessment Formats {#S0002-S2001}
------------------

The assessment of the course consists of; continuous course assessment, extended matching questions (EMQ) and multiple-choice questions exams (MCQ) at the end of the rotation, and Objective Structured Clinical Examinations (OSCE) at the end of the semester. The final written exam included MCQ and EMQ exams. For batch 2018, the final written exam was at the end of the year and was combined with all rotations taken in the fifth year (psychiatry, obstetrics and gynecology, and pediatrics). For batch 2019, the final written exam was at the end of each semester and was combined with the psychiatry exam only. A total mark of all assessment formats in family medicine clerkship was 100%.

Continuous Course Assessment {#S0002-S2002}
----------------------------

Total marks of 34% divided into 5.5% logbook, 5.5% presentation of the data analysis from the logbook, 5.5% reflective journal, and 17.5% attendance. If attendance is less than 85%, the student will not be allowed to attend any exam and must repeat the course in the summer according to university regulations.

Multiple-Choice Questions {#S0002-S2003}
-------------------------

Students have two MCQs exams, one at the end of the rotation and the other as part of the final written exam with a total mark of 11% for each one. The MCQ paper at each examination consisted of 50 questions. The questions' bank consists of 500 questions that were designed to cover all lectures. One question was included to represent each lecture. Each MCQ question consisted of a stem of a short sentence, along with four response options, with one correct answer. The type of MCQs is the single-best answer. The correcting machine corrected the MCQ answer sheets.

Extended Matching Questions {#S0002-S2004}
---------------------------

Students have two EMQ exams, one at the end of the rotation and the other as part of a final written exam with a total mark of 11% for each one. EMQs are problem-focused questions, often referring to realistic cases.[@CIT0016] They have four components: (i) a theme, (ii) a lead-in statement for the questions giving the students instructions on what to do, (iii) the questions giving students pertinent information based on which the student is to select the correct answer and (iv) a list of options or answer possibilities. In the EMQs, students were asked to choose the best answer from a list of five options that were designed by the examiner, each of which could be used once, more than once, or not at all.[@CIT0013] The exams have ten themes. The correcting machine corrected the EMQ answer sheets.

Objective Structured Clinical Examinations {#S0002-S2005}
------------------------------------------

It is at the end of each semester with a total mark of 22%. The OSCE was based on the curricular constructs that included five primary skills: history taking, physical examination, patient education, approach to the acute case, and anticipatory care. The OSCE was composed of five stations. Each station has one examiner and one simulator. Assessment is based on a structured checklist developed by one faculty and revised by the exam committee. Students spend 8 mins to perform tasks at each station.

Regarding exam validity, family medicine clerkship assessment system is based on exam blueprint distributing the assessment tools (MCQs, EMQs, and OSCE) to cover the whole clerkship contents in order to ensure the content validity. For each assessment tools, there is also a specific content blueprint to cover suitable course contents.

Statistical Analysis {#S0002-S2006}
--------------------

Data analysis was carried out using the Statistical Software for the Social Sciences (SPSS) package (Version 15, Chicago, Illinois, USA). The reliability of the OSCE examination was assessed by Cronbach's alpha coefficient. The reliability of the MCQs and EMQs examination was assessed by Kuder--Richardson 20 (KR-20). The Borderline Regression method was used to calculate pass marks in OSCE. Median, minimum, maximum, mean, and standard deviations were calculated for examination marks, and frequency and percentage used for the categorical data. Statistical comparison was carried out using the *t*-test, chi-squared test, and Pearson's correlation coefficient. P-value \< 0.05 was considered statistically significant.

Results {#S0003}
=======

A total of 455 students participated in the study. Females were slightly more than males in both batches. About half of students take the family medicine clerkship in the first semester, and half of them take it as the first group in each semester. ([Table 1](#T0001){ref-type="table"})Table 1Sociodemographic Characteristics of Medical Students, Imam Abdulrahman Bin Faisal University, Saudi Arabia, 2018--2019 (N=455)CharacteristicsBatch2018 (n=209) No. (%)2019 (n=246) No. (%)Gender Male87 (41.6%)121(49.2%) Female122 (58.4%)125 (50.8%)Semester of which the course was taken First104 (49.8%)123 (50.0%) Second105 (50.2%)123 (50.0%)Group order in each semester First104 (49.8%)124 (50.4%) Second105 (50.2%)122 (49.6%)

[Table 2](#T0002){ref-type="table"} displays the students' scores in different assessment methods used during the clerkship. The total marks score range was 55.16 to 95.64, and the mean was 84.93.Table 2Students' Scores with the Different Types of Assessment in the Family Medicine Clerkship, Imam Abdulrahman Bin Faisal University, Saudi Arabia, 2018--2019 (N=455)Marks DistributionFull MarksMeanMedianSDMinimumMaximumContinuous assessment ^a^3433.4033.861.2619.1034Logbook5.55.415.500.242.205.50Data analysis5.55.395.500.213.085.50Reflective journal5.55.455.500.400.005.50Attendance17.517.1517.500.939.3317.50Total MCQs marks ^b^2216.3916.492.148.8020.90End of rotation MCQs exam118.388.251.353.4111.00Final MCQs exam118.018.141.042.5310.12Total EMQs marks ^c^2216.9717.382.179.2420.34End of rotation EMQs exam118.669.001.273.9611.00Final EMQs exam118.318.471.143.9610.45OSCE2218.1618.261.780.0022Total marks10084.9385.605.4355.1695.64[^1]

The reliability of the OSCE examination was assessed by Cronbach's alpha coefficient with a mean of 0.71 and standard deviation of 0.03 for batch 2018, and with a mean of 0.76 and standard deviation of 0.1 for batch 2019. The reliability of the MCQs examination was assessed by Kuder--Richardson 20 (KR-20) showed a mean of 0.87 and standard deviation of 0.05 for batch 2018, and a mean of 0.86 and standard deviation of 0.06 for batch 2019. EMQs reliability was calculated using Kuder--Richardson 20 (KR-20) showed a mean of 0.84 and standard deviation of 0.11 for batch 2018, and a mean of 0.87 and standard deviation of 0.02 for batch 2019. Standard settings were not performed for written exams because family medicine is part of year five study plan and it is not a high-stake examination. However, it was tested in OSCE exams where the Borderline Regression method was used to calculate pass marks. The mean pass marks for five OSCE stations for the four exams in years 2018 and 2019 were 57%, 53%, 58%, and 52%, respectively with an overall average of 54% and standard deviation of 2.61.

[Figure 1](#F0001){ref-type="fig"} shows that most students got grade B in the clerkship (68.8%), 16% of students got grade A, 13.2% got grade C, and only one student got F. Most students with grade A were from batch 2018 (78.1%), while the majority of students with grade D from batch 2019 (75%), (p=0.000). Most students with grades A and B were females (86.3% % and 51.8% respectively), on the other hand, most students with grades C and D were males (65% and 87.5% respectively) (p=0.000). There was no significant difference in scores earned by students from different semesters and different group orders. ([Table 3](#T0003){ref-type="table"}). [Table 4](#T0004){ref-type="table"} demonstrated similar associations. Batch 2018 and females have significantly higher marks (p=0.000). On the other hand, no significant associations were seen between total marks and the semester in which the clerkship was taken or the order of group in each semester (p= 0.464 and 0.980 respectively). Significant positive correlations were seen between all forms of assessment during the family medicine clerkship (p=0.000) ([Table 5](#T0005){ref-type="table"}).Table 3Association Between Medical Students' Grade Point Average (GPA) in Family Medicine Course and Their Sociodemographic Characteristics, Imam Abdulrahman Bin Faisal University, Saudi Arabia, 2018--2019 (N=455)GPAA(n=73) No. (%)B (n=313) No. (%)C (n=60) No. (%)D (n=8) No. (%)F (n=1) No. (%)X^2^ (df)P valueBatch 201857(78.1%)131(41.9%)19(31.7%)2(25.0%)0(0.00%%)39.650.000 201916(21.9%)182(58.1%)41(68.3%)6(75.0%)1(100.00%)(4)Gender Male10(13.7%)151(48.2%)39(65.0%)7(87.5%)1(100.00%)46.760.000 Female63(86.3%)162(51.8%)21(35.0%)1(12.5%)0(0.00%%)(4)Semester of which the course was taken First41(56.2%)155(49.5%)26(43.3%)4(50.0%)1(100.00%)3.200.524 Second32(43.8%)158(50.5%)34(56.7%)4(50.0%)0(0.00%)(4)Group order in each semester First32(43.8%)165(52.7%)27(45.0%)3(37.5%)1(100.00%)4.130.389 Second41(56.2%)148(47.3%)33(55.0%)5(62.5%)0(0.00%)(4) Table 4Association Between Medical Students' Total Marks in Family Medicine Course and Their Sociodemographic Characteristics, Imam Abdulrahman Bin Faisal University, Saudi Arabia, 2018--2019 (N=455)BatchGenderSemesterGroup20182019MaleFemaleFirstSecondFirstSecondN209246208247227228228227Mean86.2583.8082.7186.7985.1184.7484.9384.92Standard deviation5.015.545.654.485.675.195.375.51*t*-test4.900−8.4190.7330.026P value0.0000.0000.4640.980 Table 5Correlation Matrix Between Students' Marks in Different Methods of Assessment During the Family Medicine Clerkship, Imam Abdulrahman Bin Faisal University, Saudi Arabia, 2018--2019 (N=455)Continuous AssessmentTotal MCQsTotal EMQsOSCEContinuous assessment r coefficient-------- P valueTotal MCQs r coefficient0.285------ P-value0.000Total EMQs r coefficient0.1840.589---- P-value0.0000.000OSCE r coefficient0.2780.4960.322-- P-value0.0000.0000.000Total marks r coefficient0.5080.8570.7790.715 P-value0.0000.0000.0000.000[^2] Figure 1Distribution of medical students' Grade Point Average (GPA) in the family medicine clerkship, Imam Abdulrahman Bin Faisal University, Saudi Arabia, 2018--2019 (N=455).

Strong positive correlations were found between total marks and MCQs, EMQs, and OSCE examinations (r=0.857, 0.779 and 0.715, respectively). Moderate correlation was found between total marks and continuous assessment (r=0.508). Additionally, moderate correlations were seen between OSCE and all other assessment forms. Similarly, moderate correlations were observed between MCQs and EMQs.

Discussion {#S0004}
==========

Exams are a crucial part of medical education to assess medical students. The combination of different methods of assessments helps students because they could have different strengths and weaknesses in different forms. A combination of various methods of assessment enhances the validity and reliability of evaluating medical students.[@CIT0008] Various assessment formats were used in the current study to measure different skills and levels of competencies in Miller's pyramids.[@CIT0008] MCQs and EMQs exams were used to measure ("Knows" and "Knows how") levels of Miller's pyramid. For "Shows how" level, OSCE was used. Continuous course assessment measures the ("does") level.[@CIT0008] Significant positive correlations were seen between all assessment methods in this study. This result could reflect individual student performance because student scores in different methods of the exam were correlated with the scores in the continuous course assessment. The outcome agrees with the Fallatah et al study that was conducted among medical students who underwent internal medicine rotation at King Abdulaziz University.[@CIT0017]

The results of this study showed that the female students performed better than male in overall scores. This result is consistent with the findings of other studies.[@CIT0014],[@CIT0018]--[@CIT0020] Various factors could explain this finding, socially, females in a medical field are working hard on trying to prove themselves in a male-dominant society.[@CIT0021] Physiologically, females have better vigilance speed, associative memory, and environmental scanning.[@CIT0022] Biologically, the brain in male is larger and has deeper fissures and sulci than female. On the other hand, a woman's brain has more white matter in areas responsible for intelligence.[@CIT0023]--[@CIT0026] Similar explanation reported in Shams et al study that was conducted among medical students during anesthesia rotation in King Faisal University.[@CIT0020]

This study revealed that the first batch (2018) scored higher than the second batch (2019). Moreover, most of the students who got grade A were from batch 2018, and most of the students with D grade from batch 2019; which further explains the fact that 2018 batch took the family medicine final exam with all other major specialties' exam in the fifth year at the end of the year (with psychiatry, pediatrics, and obstetrics and gynecology) in the same day. Cumulative studying of these subjects could improve their performance as family medicine is a comprehensive specialty and covers all organ systems and different diseases.[@CIT0001] Moreover, Batch 2018 had better performance than 2019, it may be attributed to the observed better scores of batch 2018 across years and the batch was the first group in the implementation of the revised curriculum. A reassuring finding in this study was that no significant associations were seen between students' marks and the timing of the clerkship rotation, whether taken in a first or second semester or a first or second group in during the semester. This lack of association ensures fairness between students regarding the planned time to take the clerkship during the academic year.

The strengths of our study included the use of recorded data rather than ask students about their grades; this limits the risk of recall bias. Moreover, IAU has adopted a new curriculum for its college of medicine at the undergraduate level. The change has moved from a traditional module-based medical education to a problem-based learning activity where students discuss cases from year one, additionally, including family medicine as a clinical rotation. Our target population was the first and second batches of students undergoing this new curriculum.[@CIT0007] Moreover, to our best of knowledge, this is the first study investigating different methods of assessment for family medicine clerkship in Saudi Arabia. However, there were some limitations. It was a cross-sectional study; therefore, causality could not be assessed. Moreover, data was collected from one university because we want to standardize the effect of the learning environment and because of variations in the curricula used by universities among the Kingdom. The study recommends future research to compare the outcomes of different assessment methods concerning different curricula.

Conclusion {#S0005}
==========

This study demonstrates that using multifaceted assessment of fifth-year medical students in family medicine clerkship applying different methods to evaluate competencies and knowledge during the course. Results were both additive and correlated. Results were not affected by chronology of the course relative to different other clinical rotations. The performance of females and the first batch were superior. The findings in this study are the basis for introducing a platform for developing modern learning and improving assessment standards in family medicine clerkship.
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[^1]: **Notes:** ^a^continuous assessment marks = logbook + data analysis + reflective journal + attendance. ^b^Total MCQs marks = end of rotation MCQs + final MCQs, ^c^Total EMQs marks = end of rotation EMQs + final EMQs.

    **Abbreviations:** SD, standard deviation; MCQs, Multiple choice questions; EMQs, Extended matching questions; OSCE, Objective structured clinical exam.

[^2]: **Abbreviations:** MCQs, Multiple choice questions; EMQs, Extended matching questions; OSCE, Objective structured clinical exam.
